Effects of backpack loading on the pulmonary capacities of normal schoolgirls and those with adolescent idiopathic scoliosis.
A prospective evaluation of the effects of backpack carriage on the pulmonary function of schoolgirls without spinal deformity versus those with adolescent idiopathic scoliosis (AIS). To establish if recommended backpack load limits for normal schoolchildren are also appropriate for study participants with AIS. The weight of schoolchildren's backpacks are of concern because of effects including compromise of pulmonary function. Impaired pulmonary function is also found with AIS, but the effect of backpack carriage on the respiratory parameters of schoolchildren with AIS has not previously been examined. Forced vital capacity (FVC), forced expiratory volume (FEV1), peak expiratory flow (PEF), and forced expiratory flow (FEF25-75%) were recorded in 17 girls (mean age, 12 years) with moderate AIS (Cobb angle, 26 degrees-50 degrees) and 18 girls (mean age, 11 years) without musculoskeletal deformity during carriage of a backpack loaded at 0%, 5%, 7.5%, 10%, 12.5%, and 15% body weight in random order. Absolute values and proportions of reference values were analyzed by repeated-measures analysis of variance. RESULTS.: No interaction between load and group was found, indicating that backpack loading has a similar effect on the pulmonary function of both normal and AIS groups. However, all recorded pulmonary parameters were found to be significantly lower in the AIS than normal group, significantly so for the referenced FVC and PEF. A significant decrease in FVC and FEV1 was found with increasing backpack load, and the load at which these changes were found to be significant was lower than those established in previous studies. Pulmonary function may be more sensitive to backpack load than previously considered, especially when study participants with AIS are being considered, and the recommended loading limit of 10% body weight may not be applicable to schoolgirls with AIS.